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Section 1.0 Introduction

Occidental Chemical Corporation (OCC) has been working witVéishington State

Department of Ecology (Ecology)d theUnited States EnvironmentBIrotection Agency
(USEPA) (together referred to as thgencie’) to address remaining environmental issues at
the "Occidentdl Siteassociated in part with the former OCC facilityated in Tacoma,
Washington (Site) under an Administrative Order on @ah$AOCJEPA2005a) The work
activities required under the AOC are outlined in tistatement of Work for the Administrative
Order on Consefit(SOW) (CRRQ05). OCC has completed field investigations required under
all Tasks of the SOW. Resultarirthese investigations are presented in this Site
Characterization Repo(SCR)as required under Tagk6 of the SOW.

ThisSCRresents the Site characterization based upon the analytical and hydraulic data
collected from various groundwater, soil, se@inm, and vapoiinvestigations performed at the
Site. The presented data includes bétiew' data collected during the most recent
investigations (Ma005 throughMarch2014) and relevant'historical' data collected during
previous investigations (1993nbugh2004).

The data presented in this SCR was used to develop a conceptual Site Model (CSM), which was
presented under separate cover (CRAril2014) and is summarized Bection5.6 of this SCR.

The CSM will form the basis for the development dir@é-dimensional groundwater flow and
contaminant transport model that will be used in the evaloa of remedial alternatives.

1.1 Purpose and Scopef &keport

The purpose of this Site characterization is to evaluate the data collected from all inviestigat
at the Site and to adequately characterize the contamination of soil, sediment, and
groundwater underlying the Sit@ssesshe exposure pathwaygo allow development and
evaluation of remedial design alternatives to addresigvant exposurg@athways The scope

of work for theSte characterization activities was based upon the following objectives:

i) Determine the threedimensional extent of volatile organic compounds (VOC) and pH
contamination in groundwater onshore and benedlkte Hylebos Veterway (Waterway)

i) Determine the depth of hydraulic capture required to prevent contaminated
groundwater fron discharging into the Waterway

iii) Determine the threedimensional extent of source material onskaand beneath the
Waterway
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iv) Quantify the hydrogeologial parameters that will allow the flux of potential
contaminants into the Waterway to be determined, and provide data needed to refine
the conceptual hydrogeologicaladel for the Site

1.2 Site Description

The Site is located on the eastemost! peninsua of thearea of ownership and operations of
the Port of Tacom#POT) that extends into Commencement Bay at the mouth of the Puyallup
River Valley The Sités defined in the ACC A general location maghowing the Site, including
the formerly OC@wned properties and that portion of Segmehtof the Waterway contained
within the Sitejs presented orfFigurel.1.

A plan showing local property ownership is presented~g@urel.2. The properties formerly
owned andor operatedon by OCC or its predecessinclude:

1 605Alexander Avenuddrmer OCC Faciligurrently owned by Mariana Properties, Inc.
[Mariana)

1 709Alexander Avenue (currently owned by Mariana)

The properties are referred to as thieormer OCC Faciligg05) and Mariana Propertig¢309)
on Figurel.2. Theproperties are bounded on the west, north, and southfosmer Navy
property (now owned by the POT or UN&vy), and on the east by thé/aterway.

The approximate extent of groundwater contamination at the Site is showRigurel.1. The
Site is within the 10to 12-square mile area Commencement Bay Nearshore/Tideflats (CB/NT)
Superfund Site which includes several waterway problem areas and adjoining uplands as
described by the CB/NT Record of Decision (E889). Tl Site includepart of Segmenb of
the Mouth of Hylebos Problem Area where contaminated sediments were dredged and
disposed in 2002005 (CRA2014a), or excavated and capped 20Q008 (Hart Crowse2014).
This work was performed under the Mouth of Hylebos Conserté&e(EPA2005b). Sediment
contaminants removed from the dredged areas of the Waterway included
hexachlorobenzenéHCB), hexachlorobutadierfelCBD), polychlorinated biphenyRCBs),
various metals, and other organic chemicals. Remaining sediment coratdom within the
Site is to be addressed under the BCEPA2005a).

1 Note that alldirectional references are relative to planorth that points toward Commencement Bay,
approximately aligned with the centerline of the Site peninsula.

2 Note that the AOC definition of the Site is repeated in the RD/RA Consent Decree for the MoutbbafsHy!
Problem Area of the Commencement Bay Nearshore/Tideflats Superfund)S8tey. Port of Tacomet al.,
Civil Action NoC055103 FDB (Western District of Washington)(Mouth RD/RA Consent Decree).
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The most recent aerial photograph of tiséte (dated?011) ispresentedon the USEdrive
attached as Appendi&. This aerial photograph reflects the removal of buildings and process
equipment that occurred during the recent demolition of tteemer OCG-acilitycompleted
between 2006 and 2008For reference, historical aerial photographs of themer OCG-acilty
are also included in Appendix

1.3 Property Ownership

Prior to 1920, the properties which comprise the Site were undeveloped tidal mudflats.
Between 1920 and 1936, the area was fileith approximately 16eet (ft) of dredge material,
primarily sanl, as part of an upland expansion project.

Mariana Properties, an affiliate of OCC,remtly owns the property at 60Blexander Avenue,

having acquired it from Pioneer Americas, LLC in 2005. A predecessor of OCC began operations
on the property in 192@nd acquired additional adjacent parcels over time. Other owners

and/or operators of all or a portion of the property have included HoelRetrex Corporation,

the United States Navy, Todd Shipyards, thnited StateDefense Plant Cporation, and
PioneerAmericas.

OCC Tacoma, a wholly owned subsidiary o€ G€quired the property at 708lexander

Avenue from PRI Northwest, Inc. (PRI) in 1997. In 2001, OCC Tacoma merged back into OCC,
and the property was conveyed to Mariana Properties. Previous ovaigh® property

included Fletcher Qil, which acquired it in 1938 from Norton and Mary Clapp. Tesoro
Petroleum, Inc. and United Independent Oil Company, Inc. also leased portions of the

709 Alexander Avenugroperty in the 1970s.

The property along theaest side of the Waterway is held in trust for the Puyallup Tribe of
Indians. Previous owners of this property include the POT. The United States Navy owns the
eastern portion of the property at 72Alexander Avenue. With the exception of Alexander
Avene itself, which is owned by the City of Tacoma, the remaining portions of the Site,
including the Waterway, are owned by the POT.

1.4 Current Land Use

The Site is located in the industrial tideflats area of Tacoma, Washington. The zoning of the
properties which comprise the Site'i§10", Port Industrial Shoreline Distri¢iyl-3", Heavy
Industrial District, andPMI', Port Maritime Industrial. Restrictive covenants restrictinglla

use on the properties to neresidential industrial use are containeddget forth in the Quit
Claim Deed (Corrected) recorded on Ap8| 1997, in the records of the Pierce County Auditor
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(Recording No©704280734). Pertinent property owned by the POT is the subject of a
restrictive covenant recorded on Md&y 2003, in theecords of the Pierce County Auditor
(Recording Na200305050452) Those restrictive covenanpsohibit groundwater extraction,
supply or use for drinking or other human consumption or domestic use of any kind.

The nearest residential properties are apgimately 1mile to the east, on the bluff across the
Waterway from the Facility, 3/df a mile across the Waterway to the northeast, and
approximately 3niles to the south.

Current land uses of the properties that encompass the Site include:

i) MarianaProperty. The existing groundwater treatment plant is located on the northern
portion of the605 Alexander Avenugroperty. Portions of the existing groundwater
extraction and injection systems, as well as groundwater monitoring wells, are located
on the property. The two docks along the Waterwag gn poor condition and areot
in use

i) Port of Tacoma:The properties owned by the POT are used for various industrial and
commercial activities. Portions of the existing extraction and injection systsnsell
as groundwater monitoring wells, are located on #@Tproperty. The Waterway and
Piers24/25 are useddr commercial shipping purposes.

iii) United States Navy There is no currerland use of this property.

iv) Puyallup Tribe of IndiansThis propertyincludes twomarinas used for the storage and
berthing of private boats.

15 Historical OCC Operations

OCG predecessds manufacturing operations began at the Site in 1929 and contirye@CC
and othersuntil 2002. The operations undertaken on tliemer OCQacility(605) and
Mariana Propertie§709)are described below.

605 Alexander Avenue

The chemical processes, products, and byproducts associated with the property are
summarized belowbased on information provided in Attachmedh{Tacomaroundwater
Continuing Releases Program Groundwater Treatment Technology Assessment) of the RCRA
Facility Investigation (CREQ89)and other sources
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Processes

Products

Byproducts

Period of
Operation

Chlorine/Caustic soda
production

Chlorine/Caustisoda

Calcium carbonate,
magnesium hydroxide,
sodium chloride
(recycled into brine),
chlorinated organic
residue dioxins/furans

1929 to 2002

Sodium hypochlorite
production

Sodium hypochlorite

Sodium chloride
(recycled into brine),
water

1974 to 1992

Chlorinated solvent

Trichloroethene/

Calcium chloride,

1947 to 1973

production Tetrachloroethene calcium hydroxide,
(TCE/PCE) chlorinated organic
residuewith VOC and
SVOC compounds
including HCB, HCBD,
and other byproducts
Ammonia production Ammonia None 1952 to 1992
Muriatic acid Muriatic Acid None 1936 to 2002
production
Calcium chloride Calcium chloride Carbon dioxide, water, 1964 to 2002
production magnesium and
transition metal
precipitate
Fish oils hydrogenation| Saturated (hydrogenated)| Used catalyst 1939 to 1952
oil (e.g.,nickel)
Aluminum chloride Aluminum chloride None 1942 to 1945
production
Sodium aluminate Sodium aluminate Water 1959 to 1960
production

TCE was produced at the facility from 1947 to 1973. PCE was produced froto 1963.

Plant records indicate a fairly consistent production rate of 1,100,000 and 660,000 pounds per
month of TCE and PCE, respectively. Over the period of solvent production;(1943), it is
estimated that a total mass of 35@illion pounds of TE and 107million pounds of PCE were
produced. Thus, the total solvent pioction was on the order of 45million pounds.

Wastes generated during the manufacturing processes were managed on this property. Waste
management practices includedvastewatertreatment (settling) ponds, settling barges,

landfills, disposal pits, and waste pile&vailable historical information does not indicate

whether pits, ponds, landfills, piles, etc. were partly contained or, if so, how they were
contained. Based osanpling data fromthe vicinity of these waste management units

(WMUSs), it is apparent that releases to the subsurface occurred.
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The locations and descriptions of historical chemical activity areas are shofigunel.3.
Seventeer(17) WMUs were historically located on the property. The locations of the WMUSs,
and the chemicals associated with them, are showrFigurel.4.

From 1929 to 2002, chlorine was produced using electrolytic cells. Linseed and othereils we
originally used to bind the graphite electrodes used for chlorine production, and were later
replaced by phenolic resin binderéccording to European Commission (2604pent graphite
anodes are a potential source of dioxin/furan compounds. Howetierlack of available

oxygen in the process combined with the lack of a significant heat source would have made the
production of dioxins and furans at the Site minimal. The change to phenolic resin binders
increased the potential for dioxin/furan formain. Graphite waste was disposed in WMUs L,

M, P, and Q, and has also been observed in the embankment area. Results for spent anodes
analyzed during 1987and 1988 showed that total 2,3,7BCDD equivalent coantrations

were all less than fnicrogram pe kilogram (1g/kg), and as aesult, anodes were disposed

off Site as noiTCDD RCRA waste.

From 1947 to 1973, a chlorinated solvents process producing PCE and TCE was in operation on
the northern section of the propertgroximate to Are&106 (sed-igurel.3). The chlorinated

solvent production process consisted of the chlorination of acetylene to produce
tetrachloroethane (PCA). The PCA was heated @QWith lime to form TCE, which was then
chlorinated to form pentachloroethylene. The pentachlorogdne was treated with lime to

produce PCE. Byoducts in the residue from the process included (in approximate decreasing
relative amounts):

9 Calcium chloride and calcium hydroxide
1 HCB and HCB[as well as hexachloroethane, trichloroethane, dichlorgéthes
9 Cther chlorobutadienes

During the first year of production, effluent from tlehlorinated solventprocess (consisting of
an aqueous slurry composed of byproduct calcium chidtide sludge], and chlorinated
organic[solvent] residue) was dischgad directly to the Waterwathrough a pipe labeled on
historical drawings a¢" Lime. The location of the direct discharge line is showrFmurel.3.

3 European Commissio2001. Integrated Pollution Premtion and Control (IPPCRReference Document on
Best Available Techniques in the Chidkali Manufacturing IndustryDecember.
http://eippcb.jrc.ec.europa.eu/reference/BRfcak_bref 1201.pdf

4 Results transmitted by OGCSeptembefi6, 1987 letter to USEPA (Catheriassimino) and Ecology

(SteveRobb).
5 "Chlorine, Its Manufacture, Properties, and UsEd. SconceACS Monograph Series N&4, 1962.
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From approximately 1949 to 1952, and again from 1972 to 1973, the process effluent was
passed through one of a series of upland settling ponds where the solids settled out, and the
supernatant was discharged to the Waterway. During the period from 193978, the

effluent was discharged to a settling barge berthed alongside the present northern walking pier
(WMUF onFigurel.4). The solids settled in the barge, and the supernatant was discharged to
the Waterway. The solids in the barge were taken tieap water disposal site. Between 1949
and 1971, a small landfill shown as WNlbnFigurel.4 was used for the disposal of lime and
calcium chloride from the chlorinated solvents process.

As discussed in the Embankment Area Characterization Report1@%8), he embankment
area is defined as the area along WWaterwaythat extends from the northwest boundary of
the 605Alexander Avenue property to the southeast boundary of the adjacent property at
709Alexander Avenue (otherwise identified as therf@ar PRI property)Previous reports
segregated the embankment area into the following sectjamsich are shown ofigurel.5:

Northern Section
Central Section
Southern Section
PRI Section

= —a -4 -—a

The Northern Section is approximately 50@f embankment are@xtending southward from

the facilitys northern property boundary, and was acquired prior to OCC by Hooker Chemical
Corporation(Hooker) from Todd Shipyardsieavy industrial activities took place in this area
both before and after Hooké& ownership mast notably wasrelated shipyard activities
undertaken by the L& Navy and Todd Shipyaréts both World War and World Watl.

Historical information indicates that landfilling and incinerating operati@mong other
activities)took place along the sirelineand in the uplands during the World Wishipyard
activities Following acquisition of the property by Hooker, a landfill was developed, identified
as WMUC. Additionally, settling ponds were installed in the Northern Section identified as
WMU H.

The Central Section is approximately 606f embankment area between the Northern Section
and the Southern SectiorDue to extensive development in this area for active industrial use,
limited to no landfilling or disposal operations were performedd therefore nadocumented
WMUs exist in this area.

The Southern Section is approximately 406f the embankment area between the Central
Section and the PRI SectioHistorical information indicates that this area was used for a
landfill, and is idetified as WMUN.
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The PRI Section is approximately 206f the embankment area extending southward from the
south edge of th&05 Alexander Avenuproperty boundary, and is distinctly identified as part
of the 709Alexander Avenuproperty. Historicalinformation indicates that an embankment

fill area exsts that extends south from the Nandfill (WMUN) on the 605Alexander Avenue

property.

As discussed in the Embankment Area Characterization Report1@%®), listorical
investigations were perforntein each of the abovstated sections to identify physical
properties of the embankment materials and collect samplematerials, groundwater, and
seepsfor analysis of various chemical parametef$e investigations identified several types of
materids that were placed along the embankment area.

The primary embankment materials identified in each section are as follows:

1 Northern Sectiorg Sedimentwastesludge, slag, concrete, bricks, ripramd shipyard
incineration wastes

1 Central Sectiog Sediment, concrete, bricks, and riprap
Southern Sectioq Sedimentwastesludge, concrete, and riprap
PRI Sectioq Sedimentwastesludge, anodes, and concrete

Contaminants associated with the waste sludge include VOCs and SVOCs. The shipyard
incineraion wastes and spent graphite anodes described above are potential sources of
dioxin/furan compounds (European Commissipd01).

The scope of the embankment investigations are discuss8edtions2.1.7 through 2.1.9.

709 Alexander Avenue

OCC and itsrpdecessors did not conduct any manufacturing operations on this property.
However, fill materialshat included wastes from the activities at the 608exander Avenue
property, and likely othepotential sourceswere placed orthe 709Alexander Avenue
property along the embankment of the Waterwayhis area of the embankment (P&&ction)
is discussed above.

1.6 Other Historical Operations

Historical operations on 608lexander Avenue and the adjacent properties are provided in the
following section, ad are based on information provided in AppenBix
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Prior to the use of the 60Blexander Avenue property by OCC and its predecessors for
chemical manufacturing, a portion of the property (NorthA€res) was used by the United
States and Todd Shipyardsroration for operations associated with ship building and
dismantling activities, as well as for the gathering and incineration of shipyard wastes. In
approximately 1945, these activities ceased and the facilities on the Norfties were
decommissiord. In 1945, shipyard wastes were dumped on uplands and on the shoreline and
partially pushed into the Waterway. This area is now described ad\they Todd Dunip

(shown onFigurel.2).

The other historical operations of properties adjacenttib Alexander Avenue are
summarized below:

401 Alexander Avenue

1 Ship building and dismantling, and reddtactivities, during World Wamand World Watl

1 U.SNaval Station Tacortsship storage, maintenancand dismantling from World War
to 1960

9 Pott Industrial Yard (Early Business Center) and numerous tenant operations since 1960,
including shigouilding anddismantling

Most of the Pies 24/25 Waterway embankment on this property was remediated with
installation of a sediment cap, after excavatargas of more pronounced contamination, in
20072008 under the Mouth of Hylebos RDARConsent Decree (Hart Crows20,14). The

southern 400t of sediment were not capped. EPA, POT, and OCC agreed that activities in this
area will be incorporated with #sediment remediation activities to be accomplished under

the AOC.

709Alexander Avenue

i) Bulk petroleum fuel storage and distribution terminal between the 1930s and 1980s
i) Tetraethyl lead plant, blending lead with gasoline in the late 1970s and early 1980s
iii) Topping plant for crude oil distillation in the 1970s and early 1980s

721Alexander Avenue
i) Fuel distribution depot and bulk petroleum storage depot from 1936 through 1965
i) Petroleum storage facility from 1966 through 1983

iii) Materials storage yard since 1983
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Historical Site features on 709 and 7R&teExander Avenue are shown &igurel.6. These
properties will be further investigated under Asgd Order NoDE9835amongEcology,
Mariana, and the ©T, effectiveon October3, 2013.

1.7 Report Organization

ThisSCRs organized as follows:

i) Section1.0¢ Introduction: provides the general introduction, purpose, scope, and
general background for the Site.

i) Section2.0¢ Summary of Investigations and Cleanup Actioriscludes a brief
summary of the investigains and activities associated with the Site Characterization,
along with previous cleanup actions

iii) Section3.0¢ Physical Characteristicgpresents the results of the field activities to
determine physial characteristics of the Site.

iv) Section4.0 ¢ Nature and Extent of Contaminationpresents the sitespecific
contaminants of concern, cleanup and screening levels, and results of the Site
Characterization for each media including soil, groundwagurface water, and
sediment.

V) Section5.0 ¢ ContaminantFate and Transportpresents the potential routes of
migration, contaminant persistence and behavior, transport peses, and Conceptual
Site Model.

Vi) Section6.0 ¢ Baseline Risk Assessmentresents a summary of the Risk Assessment,
including luman healh and ecological risk.

vii)  Section7.0¢ Summary and Conclusions
viii)  Section8.0 ¢ References

Section 20 Summary of Investigations and Cleanup Actions
2.1 Summary of Investigatioris

These investigations have been accomplished by OCC and other partiedi8tRA and

Ecology oversight pursuant to severdfelient regulatory mechanismsAs described in detail
below, OCG activities have been accomplished in accordance with permits issued pursuant to
RCRA and WashingterHazardous Waste Management Act, gnead order on consent for
Waterway preremedial design activities, a unilateral administrative order, and the AOC.
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Numerous investigations of groundwater, soil, and sediment have been conducted at the Site,
as described in théollowing sections. Over,800groundwater, sediment, soil, seep, leachate,
debris indoor/outdoor air, and soil vapaamples were collected from approximately
1,300locations and analyzed during t2& investigations listed in the following sections. The
locations of these sames$ are shown ofrigure2.1. The physical, chemical, and hydraulic data
from these investigations have developed the current understanding of the Site and are
incorporated in subsequent sections of this report

AppendixCincludes tables (oSBdrive) that summarize the collection and analysis for each
groundwater, soil, sediment, leachate/synthetic precipitation leaching procedure (SPLP),
porewater, seep, debris, and geotechnical sample presented in this report. The tables can be
sorted or queried by saple ID to locate particular samples of interest

2.1.1 RCRA Facility Investigation (198889)

The RCRA Facility InvestigatidRHI) was conducted pursuant to the requirements of the
Joint Permit for the Storage of Dangerous Waste (Permit), WAD0B3248ated
November1988. USEPA and Ecology jointly administered the Permit. A RCRA Facility
Assessment (RFA) was completed by USEPA and reported in FA9@&in a memorandum
from C.Massimino (USEPA) to File and copied ®dbb of Ecology. The&REoncluded that
hazardous constituents were released from past WMUs and that ahviris required to define
the nature and extent of impacted groundwater for the development of a corrective action
program

The RFI included identification anthvestigation of WMUSs, installation and development of
monitoring wells, hydraulic conductivity testing, multiple rounds of groundwater sampling,
surface runoff and seep sampling, and hydraulic monitoring. The data generated by-the RFI
became the basifor development of the existing corrective action measures (groundwater
extraction and treatment) described in 2.2.3 and subsequent investigative activities.

2.1.2 Commencement Bay Nearshore/Tideflats Superfund Site (1993)

OCC and other parties comprisithg Hylebos Cleanup Committee (HCC) undertook Hylebos
Waterway PreRemedial Design activities pursuant to a 1993 AOC with USEPA (Docket No,
109307-03-104/122). In order to characterize sediment in the embankment, OCC conducted
field activities in accor@nce with the requirements of th&dCombined Sampling and Analysis
Plan for the Commencement Bay Nearshore/Tideflats Superfund, Siggebos Waterway
Problem Areas(HCC1993. Field activities associated with this investigation were conducted
in Augustl993 and consisted of:
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1 Collection of 5 shallow (ft below ground surfaceHG$) soil samples from the top of the
slope at the northeast portionf the Site embankment area

1 Analysis of soil samples for TGI®Cs, TCLPVOCS, TCPRsticides, TCHRerbicices,
TCLRMMetals, corrosivity, cyanide reactivity, sulfide reactivity, and flash point

Data from the investigation were previously presented in Attachnte8tof AppendiE of the
"Work Plan; Characterization of the Embankment AltvegHylebos Waterway the OxyChem
Tacoma Facility(CRA1996) and in thé Summary of Previous InvestigatiGi€RA2004).

2.1.3 PRI Preliminary Site Investigation (1994)

In 1994, PRVorthwest, Inc. (PREonducted a preliminary investigation to charadte the
Berm Area adjacent to the Waterway at 7Axander Avenue. Field activities associated with
the investigation were conducted between Decemti®03 andlanuaryl994 and consisted of:

9 Collection of soil samples from 10 test pit excavations éngastern portion of the property
Installation of 5 monitoring wells in the eastern portion of the property

Collection of 150il samples from test pits and soil borings completed during monitoring
well installation

1 Collection of groundwater samples fromet 5 newly installed monitoring wells and from a
low tide groundwater seep

1 Analysis of soil samples for Volatile Organic Compounds (VOCs)\datiteé Organic
Compounds (SVOCs), Total Petroleum Hydrocarbons (TPH), Polychlorinated Biphenyls
(PCBs), metaland Total Organic Carbon (TOC)

1 Analysis of groundwater samples for VOCs, SVOCs, TPH, PCBs, metals (dissolved and total),
TOC, pH, total suspended solids (TSS), conductivity, and chloride
1 Completion of a 3lay monitoring prgram to assess groundwater flow

Data from the investigation were previously presented in‘tReeliminary Site Investigation
Report' (Hart Crowser1994), in theé'Supplemental Monitoring Well Installation and
Groundwater Sampling and Analysis Rep@iart Crowser1994), and in théSummary of
Previous Investigatioi§CRA2004).

2.1.4  Hylebos Waterway Pr&kemedial Design Program (1994)

In 1994, the HCC conducted an investigation that included the collection and analysis of
sediment from the subtidal and intertidal portions of theat¥rway adjacent to the Site and the
collection of sediment samples from the embankment.
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9 Collection of &omposite sediment/soil samples from the intertidal zone of the Waterway
and embankment are adjacent to the Site

1 Analysis of sediment/soil samples ©CsSVOCs, pesticides, and metals

Data from the investigation were previously presented in tHglebos Waterway PrBemedial
DesignEvaluatiorReport (HCC199).

2.1.5 PRI Source Identification Investigation (1994)

In 1993 and 1994, PRI conductadiavestigation of subsurface soil and groundwater
conditions at the former PRI bulk fuel facility located at Z08xander Avenue. This
investigation was focused on the identification of thetential source(s) of VOCs detected in
shallow groundwater begath the PRI property. Field activities associated with this
investigation were conducted between Decemi8r1993 and an unknown date prior to
October1994 and included the following:

1 Installation of 3monitoring wells
9 Collection of 30il samples fronsoil borings completed during monitoring well installation

9 Collection of groundwater samples from the&isting and 3iewly installed monitoring
wells and from a low tide groundwater seep

1 Analysis of soil samples for VOCs, SVOCs, TPH, PCBs, and metals

1 Analysis of groundwater samples for VOCs, SVOCs, TPH, PCBs, metals (dissolved and total),
TOC, pH, TSS, conductivity, and chloride

1 Assessment of groundwater flow directions

The results of the investigation were previously presented in'#reliminary Siténvestigation,
Volumel" (Hart Crowser1994), in the'Supplemental Monitoring Well Installation and
Groundwater Sampling and Analysis Rep@rart Crowser1994), and thé PRI Source
Identification Program Repdr{CRA1996).

2.1.6 PRI Soiand Groundwater Investigation (1995)

In March and August995, PRI conducted a soil and groundwater investigation at
709 Alexander Avenue to further evaluate the extent gratential sources of groundwater
contamination. The field activities included:

1 Collection ofoil samples from 1fest pit excavations
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Installation of 12monitoring wells

9 Collection of 2&oil samples from test pits and soil borings completed during monitoring
well installation

1 Collection of groundwater saphes from the 8 existing and I#2wlyinstalled monitoring
wells

1 Analysis of soil samples for VOCs, 4 test pit samples were additionally analyzed SVOCs and
PCBs

1 Analysis of groundwater samples for VOCs, ammonia as nitrogen, nitrate/nitrite as nitrogen,
dissolved aluminum, pH, lead (dissolvettldotal), chloride, major and minor ions, and
alkalinity

1 Assessment of groundwater flow directions

Data from this investigation were previously presented in't8eil and Groundwater
Investigation (March and Augu$895)' (Hart Crowser1995).

2.1.7  Emhlankment Investigation (1996)

In 1996, OCC conducted an investigation to define the extent of chemical presence in the
embankment materials located within and above the intertidal zone. Field activities associated
with this investigation were conducted bgeen March20 and Aprib, 1996, and included:

1 Installation of 1%orings within and above the intertidal zone of the embankment

9 Collection of composite sediment/soil samples from thebdBings within and above the
intertidal zone of the embankment

1 Collection of 2Gurface composite samples of sediment, soil, and fill frortodations in
the upland and embankment areas of the Site

1 Collection of groundwater samples frongfoundwater monitoring wells

1 Analysis of soil/lsediment and fill samples for ¥O&/OCs, pesticides, PCBs, metals, and
TPH

Bulk chemistry data from this investigation were previously presented ifiEngbankment
Area Characterization RepdiCRA1999).

2.1.8 Embankment Area Investigation (1998)

After initial review of the 199@vestigation data, OCC conducted an additional investigation to
further characterize the embankmepursuant to the AOC, as originally executed by USEPA
and OCC in 1997Field sampling activities for the further characterization were performed as
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outlinedin the"Sampling and Analysis PlaEmbankment Area Removal ActiqiCRA1997).
Field activities associated with the investigation were conducted between Jafuarg
April1,1998, and included:

1 Installation of 1X0il borings in the embankment areéthe Site

1 Collection of 2&urface debris samples (anodes, red brick, concrete, and slag)

1 Collection of 176urface sediment and sludge samples from the embankment area of the
Site

9 Collection of seep samples during outgoing tides fronsd€p locations 1o the
embankment area of the Site

9 Collection of porewater samples and seep precipitant fromilRy seep locations on the
embankment area of the Site

1 Analysis of soil samples from embankment area borings for grain size, moisture content and
asbestos

1 Analyss of milky seep porewater, and leachate prepared from surface debris, sediment,
sludge, and milky seep precipitant for VOCs, SVOCs, pesticides, PCBs, and metals using the
SPLP

1 Analysis of seep samples for VOCs, SVOCs, pesticides, PCBs, and metals

Data flom this investigation were previously presented in tenbankment Area
Characterization Repdr{CRA1999).

2.1.9  Supplemental Embankment Investigation (1998)

In October1998, OCC conducted supplemental investigation activities to obtain additional
leachate data for the embankment. Field sampling activities for this supplemental investigation
were performed as outlined in th&Nork Plang Supplemental Embankméharacterizatiot
presented in Appendix F of tiEmbankment Area Characterization Repg@RA1999). Field
activities associated with this supplemental investigation were conducted between O@&pber
1998 and January, 1999, and included:

9 Cdlection of seep samples from&nbankment seeps
1 Collection of interstitial water from piezometer pairs installed in the embankment
1 Analysis of seep and interstitial water samples for pesticides and dissolved metals

Data from this investigation were previously presented in'tBapplementA to the
Embankment Area Characterization Repg@RA1999).
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2.1.10 RapidpHAssessment (2002004)

OCC conducted a groundwater investigation focused in the Embankment Areseddi@ias

the Rapid pH Assessment, under TAgkof the"Draft Work Plan, Groundwater Remediation,
Embankment Area Removal Action and A5&€86 Cappin(CRA2004). The purpose of the

Rapid pH Assessment was to further delineate the plume of elevategt@khdwater through
sampling of groundwater from discrete intervals in borings advanced within the Embankment
Area. Field activities associated with the Rapid pH Assessment were conducted in two phases
between NovembeP002 and Januarg003(Phasd) andJanuary2004 and Februar2004

(Phasdl) and included:

Installation of 8%o0il borings within the embankment area

Collection of 263roundwater samples from discrete intervals in soil borings
Collection of groundwater samples frorm®nitoring wells

Colkection of 87seep samples from 48eep locations along the embankment

= =4 -4 -—a -—a

Analysis of groundwater samples from monitoring wells and soil boring for VOCs, alkalinity,
chloride, sulfate, metals, silicotgtal dissolved solidsTO$, specific gravity, and pH

1 Andysis of samples from seep locations for VOCs, alkalinity, hydroxide, chloride, sulfate,
metals, silicon, TDS, specific gravity, and pH

The results of the Rapid pH Assessment activities were previously presented DréfieRapid
pH Assessment ReportgRsed Julyt, 2004) (CRA2004).

2.1.11 Area 5106 PosTreatment Characterization (2003)

In March2002, USEPA, OCC, and other parties agreed in order to maintain cleanup schedules,
among other reasons, that USEPA should issue thnédateral administrative orderdJAOS)
pertinent to the Waterway Activities pertinent to Are&106 were addressed by oiseich UAO
(Docket NoCERCL20-2002-0066), which was eventually terminated by the AOC, as amended
in 2005. OCC conducted an invagdtion to characterize the sediments within the relatively flat
portion of Area5106 following the completion of the dredging and treatment of A5&86

sediment. Field activities associated with the investigation were conducted betweell]July
2003 to aily 25, 2003, in accordance with the SAP and the QAPP approved by USEPA as
AppendicedA and B of théPostTreatment Work Plah(CRA2003). Field activities included:

9 Collection of ediment cores to a minimum of 1fd below the mudline from within the
5106 dredging area

9 Collection of 98&liscrete sediment samples from each core 4t ihtervals
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1 Collection of 23roundwatr samples from 5f the 9sediment core locations at-f
intervals

9 Physical characterization of sediment samples includgrgin sze, vane shear testing, and
vertical hydraulic conductivity/sitepecific seepage induced consolidation tests on recently
deposited sediments

1 Analysis of sediment samples for TOC, TCE, PCE, HCBD, and HCB

Analysis of groundwater samples for TOC,, a6& FCE

Data from this investigation were previously presented in'tRestTreatment Characterization
Report' (CRA2003).

2.1.12 Preliminary Investigatiorand Assessment of Techniques
GroundwaterDischargeo the Hylebos Waterway (2004)

USEPA and Ecologynducted a joint investigation of groundwater discharge to the Waterway
in 2004. The goals of the investigation were to gain a better understanding of the distribution
and transport of contaminants in the subtidal zone of the Waterway, and to iden&yrtbst
efficient and effective techniques for delineating and quantifying groundwater discharge during
future comprehensive investigations.

Field activities associated with the investigation weredweted between April and
August2004. Field activitiescluded:

9 Diver inspection of the Waterway for evidence of discharging groundwater

1 Conductivity, temperature, and depth surveys to identify contrasts in surface water
conductivity and temperature

1 Installation of Qiezometers to collect groundwater sameg and measure relative hydraulic
heads in the groundwater and Waterway. Groundwater samples were analyzed for VOCs,
SVOCs, and metals

1 Deployment of passive diffusion samplers to measure the quality of the ambient sediment
porewater. Porewater samplegere analyzed for VOCs

1 Installation of seepage meters to quantify groundwater discharge into the Waterway

Conclusions drawn from this investigation were used by the Agencies and OCC to develop the
scope of subsequent subtidal investigations.
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2.1.13 Suplemental Investigation (2004)

OCC conducted this investigation under TASkof the SOW to further characterize the nature
and extent of the groundwater, soil, and sediment contamination at the Site. The field
activities associated with this investigatiovere conducted between Janua2@04 and
July2004 and included:

Installation of 31soilborings to further delineate the pH plume
Installation of Sgroundwater monitoring wells to further delineate the pH plume

Sampling of 3eeps to further delineatee pH plume

= =4 -4 -—a

Installation of 160il boring to further delineate the northern extent of the groundwater
COC plume

1 Installation of 6groundwater monitoring wells to further delineate the embankment area
COC plume adjacent to Dok

1 Sampling of 38eeps to futher delineate the embankmerdrea COC plume adjacent to
Dock2

1 Installation of 14aired monitoring wells for hydraulic monitoring of existing E and
F-Branchinjectionwells

Sampling of 4nonitoring wells for Appendik Analytes
Installation of 3soilborings to further characterize COC presence in WMU H
Installation of 2soil borings to further characterize COC presence in WMU C

= —a -4 -a

Installation of Ssoil borings to further characterize COC presence in the former N Landfill
area

=

Installation of 1Gsoilborings to further characterize COC presence in WMU A

1 Analysis of groundwater samples from soil borings, groundwater monitoring wells, and
seeps from the Embankment Area pH plume for Alkalinity, Silica, and pH

1 Analysis of groundwater samples from the nanth extent soil borings for Upland
Groundwater COCs (VOCs and pH)

1 Analysis of groundwater samples from D@céind E and-Branch monitoring wells for
Embankment Areas COCs (VOCs, SVOCs, PCBs, Metals, pH, and specific gravity)

1 Analysis of soil samples fratime WMU-H, WMUC, and NLandfill soil borings for
Embankment Areas COCs (VOCs, SVOCs, PCBs, and Metals)

1 Analysis of soil samples from WNRJor target compound list VOCs and SVOCs

The data collected during this investigation was previously presenteceitiriterim Data
Report, Supplemental Field Investigatiqg@€RA2004).
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2.1.14 Area 5106 Slope Investigation (2004)

The data collected from the borings installed for #hiea5106 PosfTreatment

Characterization (2003yere not sufficient to fully definehte extent of the residual chlorinated
organic chemistry within the sediment and groundwater beneath and adjacent to54@é.
Therefore, in order to further characterize the nature and extent of residual contamination in
the area, additional borings weinastalled as part of th&upplemental Investigations (2004)
Field activities related to these borings began on Jawg904 were completed on

June30,2004 and included:

1 Installation of 9soil borings beneath and adjacent to area 5106

1 Analysis of grandwater and sediment samples for VOCs (T@EPELE) and SVOCs (HCB and
HCBD)

2.1.15 709/721Alexander Avenue Investigation (2004)

OCC conducted an investigation of the 709/7A2é&xander Avenue properties in accordance

with the SAP and the QAPP presenied\ppendicess and H of théDraft Work Plan (Revised
6/16/2004)," approved by USEPA and Ecology. Field activities associated with the investigation
were conducted between March and J@§04 and included:

Installaion of 17groundwater monitoring wells

= =

Collection of 5@¢roundwater samples from 1®onitoring wells and from discrete intervals
in 10direct push borings

Completion of a hydraulic monitoring event
Sampling of 8eeps and piezometers
1 Analysis of groundwater samples for VOCs and pH

Chemistry data collected during this investigation were previously presented iHrttezim
Groundwater Analytical Data Summary09/721 Alexander Avenl€CRA2004). Hydraulic
data collected during this investigation were previously presented in tamorandum
"Interim Deliverablet.6: Presentations of Hydraulic Data from 709/721 Alexander
Investigatiori (CRA2007).

2.1.16 Additional Supplemental Investigations (2065006)

The Sampling and Analysis Plan (SAP) and the Quality Assurance Proj&gPRNf6r this
investigation were conditionally approved by USEPA and Ecology on O2&[2€05 following
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a partial approval on Ma23, 2005. Field activities for the investigation began on Blgy
2005 were completed on Septemb@7, 2006 and includel:

1

Installation and collection of soil and groundwater samples frogniBborings within the
subtidal area of the Site

Installation and collection of soil and groundwater samples frors@Pborings to further
characterize OC presence in WMA

Installgion and collection of soil and groundwater samples fronsg# borings to further
characterize COC presence in the N Landfill

Installation and collection of soil and groundwater samples frosniBborings within and
adjacentto the salt pad

Installationand collection of soil and groundwater samples froso8 borings within ad
adjacent to the caustic house

Installation and collection of groundwater samples fr@rsoil borings adjacent to Dok

Installation and collection of groundwater samples froreall borings adjacent to the
E-Branch injection wells

Analysis of soil samples from the subtidal area for PCE, HCB, and HCBD

Analysis of groundwater samples from the subtidal area for Embankment Area/Subtidal
Groundwater VOCs, SVOCs, PCBs, metals, piBQad

Analysis of soil and groundwater samples from WMU A for Upland Groundwater VOCs, pH,
and TOC

Analysis of soil and groundwater samples from N Landfill for Embankment Area Subtidal
COCs or Sediment/Porewater COCs including VOCs, SVOCs, pesticidesfaEBand pH
Analysis of groundwater samples from the salt pad area for Embankment Area Subtidal
VOCs, SVOCs, PCBs, metals, and pH, as well as, sodium, hydroxide, Thi§, and

specific gravity

Analysis of soil samples from the salt pad are&Eimbankment Area Subtidal VOCs, SVOCs,
PCBs, metals, and pH, as well as, sodium and chloride

Analysis of groundwater samples from th&Eanch injection well area for Upland
Groundwaer VOCsind pH

Analysis of groundwater samples from the caustic house fmeBmbankment Area

Subtidal VOCs, metals, and pH, as well as, sodium, chloride, TDS, and specific gravity
Analysis of soil samples from the caustic house area for Embankment Area Subtidal VOCs,
metals, and pH,sawell as, sodium and hydroxide

Analysis ofjroundwater samples from the Do&karea for Upland Groundwater VO@&sd

pH
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1 Collection of groundwater samples for analysis of natural attenuation parameters as
described infSection2.18

9 Collection of 30%0il samples from 2cations within WMU A and Nahdfill to archive for
possible future EDD/F and PCB congener analysis

2.1.17 Subtidal/Hydraulic Investigation (2062006)

The SAP and QAPP for this investigation were conditionally approved by USEPA and Ecology on
May 20,2005. Field activities for thavestigation began on Jurg®, 2005 were completed on
August?22,2006 and included:

9 Collection of groundwater and sediment/soil samples at discreteriatis from 9%ubtidal
borings

1 Completion of Sitewide groundwater sampling events (pre and pesgtraction system
shudown) including groundwater monitoring wells, subtidal piezometers, and extraction
wells

1 Installation of 13own-hole transducer groups at I€ubtidal locations and @pland
locations on the est side of theWaterway

1 Collection of seminent/soil and groundwatesamples at discrete dowole transducer
elevations

1 Collection of groundwater and sediment/soil samples at discrete intervals fropiadd
borings installed adjacerib the embankment area at Dodk

1 Completion of a seepage metaronitoring program, 26eepage meters, to determine the
nature and extent of groundwater to the Waterway during various phases of the tide cycle

1 Analysis of groundwater, sediment, and soil samples from subtidal borings for Embankment
Area/Subtidal Groundater VOCs, SVOCs, PCBs, metals, and pH

1 Analysis of prextraction systenshutdowngroundwater samples from the monitoring
wells and extraction wells for Upland Groundwater VOCs, pH, DOC, specific gravity, sodium,
TDS, chloride and natural attenuation pareters identified inSection2.18

1 Analysis of preextraction systenshutdowngroundwater samples from the subtidal
piezometers for Embankment Area/Subtidal Groundwater VOCs, SVOCs, PCBs, metals, pH,
DOC, specific gravity, sodium, TDS, chloride and natiiealuation parameters identified
in Section2.18

1 Analysis of poséxtraction systenshutdowngroundwater samples from the monitogn
wells, extraction wells, ansubtidal piezometers for DOC, specific gravity, sodium, TDS, and
chloride
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